The main crystal compositions of all samples are analyzed by XRD (Fig. S2) . The results show that the peaks of all samples are indexed to the olivine (LiFePO4) phase (PDF No. 40-1499), which indicates that the surface coating is not able to alter the crystal structure of LFP.
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Fig. S1 SEM image of the micron-scale commercial LFP particles
The main crystal compositions of all samples are analyzed by XRD (Fig. S2) . The results show that the peaks of all samples are indexed to the olivine (LiFePO4) phase (PDF No. 40-1499), which indicates that the surface coating is not able to alter the crystal structure of LFP. Figure S3a shows the XRD curves of ZIF-8, which is synthesized using the same method without LFP. All peaks are consistent with the ZIF-8 nanocrystals. The as-obtained ZIF-8 was annealed at 800 °C under nitrogen flow; all annealing parameters were consistent with the LFP/CZIF-8 sample. Figure S3b displays the HRTEM image of annealed ZIF-8, its porous size range is similar to result of N2 adsorption-desorption test. The result implies that the coating layer of LFP/CZIF-8 sample possesses rich pore structure. a First charge-discharge curves of the cathodes synthesized with different ratio of LFP : methanol at 800 °C at 0.1 C, the optimal ratio of is 8 g : 282 mL. b First charge-discharge curves of the different cathodes synthesized with the optimal ratio at different temperature at 0.1 C, the optimal heat treatment temperature is 800 °C The electrochemical performances of different LFP/CZIF-8 cathodes synthesized under different conditions are evaluated and compared by charge and discharge tests using CR2032 coin cells (Fig. S4 ). We found that the LIBs with the LFP/CZIF-8 cathode synthesized with the LFP/methanol ratio of 8 g : 282 mL at 800 °C delivers a specific discharging capacity of 159.3 mAh g -1 at 0.1 C, which is much higher than the capacity of LFP without coating (122.8 mAh g We investigate the effects of annealing temperature and the LFP/methanol ratio on the conductivity and lithium diffusion coefficient of LFP/CZIF-8 cathode by employing EIS test (Fig. S6) . In Fig. S6a, b , each EIS curve has an intersection with the Zreal axis, a semicircle and an oblique line. The intercept in the high frequency region is related to the ohmic series resistance (Re). It includes the interparticle contact resistance, electrolyte resistance and other physical resistances between the electrolyte and electrode. The radius of the semicircle at high frequency region on the Z′-axis is related to the charge transfer resistance (Rct). Figure S6a The slope of inclined line in low frequency represents the Warburg impedance (W), which is associated with lithium ion diffusion in LFP/CZIF-8 cathodes (Fig. S6c,  d ). The diffusion coefficient (D) of lithium ions can be calculated from the plots in the low frequency region using Eq. S1,
Where R is the gas constant, T is the absolute temperature, A is the surface area of the cathode, n is the number of electrons per molecule during oxidization, F is the Faraday constant (96,486 C mol -1 ), C is the concentration of lithium ion, and σ is the Warburg factor which obeys the following relationship:
Where ω is angle frequency. Figure S6c The degree of graphitization of the carbon material is closely related to the annealing temperature, thus, the annealing temperature was optimized by Raman test analysis (Fig. S7) . The Raman spectra present two strong peaks at about 1350 cm -1 (D-band) and 1600 cm -1 (G-band). The D-band corresponded to the defects and disordered portions of carbon, while the G-band is associated with the ordered sp 2 carbon [2] . The peak intensity ratio of the G-band and the D-band (IG/ID) provided a useful index to estimate the degree of graphitization in carbon materials. The ID/IG ratio indicates that the carbonized ZIF-8 in the synthesized sample retain a high graphitic crystallinity. The results show that the peak intensity ratio of the G-band and the D-band (IG/ID) increases with increasing temperature. However, two strong peaks disappear when annealed at 900 °C . It may be attributed to the melting of LFP and the volatilization of carbon [3] . The results indicate that 800 °C annealed samples have the largest degree of graphitization. 
